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(57)Abstract: C * I.J 

PROBLEM TO BE SOLVED: To control transmission power r^£TW^ 
through the use of an ACK(at the time of norma! ~Z,C1" 
reception)/NACK(at the time of abnormal reception) signal. L,Jj».-w 

SOLUTION: It is identified whether a response signal kJ *-,."""" ; " -! 1 ; 

returned from a base station after data is transmitted is j f^isims 

ACK or NACK(S104) and T is added in a counter at the | J ^ 

time of the ACK signal(S1 05). A control part monitors the | ^.. r ^^<~^s 
count value of a counter and collates the present count 
value of the counter with a previously set ACK signal 
reception time m being 3(S 1 06). At the time of non- 
matching, a step is shifted to the step 103. the processings 
of the step S104-S106 are repeated till the count value of 
the counter becomes '3', the counter is reset to '0' when 
the count value of the counter becomes m=3(S107) and the 
lowering of transmission power is indicated to a 
transmission part(S108). When the NACK signal is identified 
in the step SI 04, addition is not executed in the counter- 
while an initial value is kept to be '0' (S109)1 and a control 
signal for indicating the raise of transmission power as 
against the transmitting part is immediately outputted(S1 10). 
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* NOTICES * 

3PQ and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the transmission power cybernetic; control system of 
wireless radios, especially this invention prevents useless use of a battery, and 
relates to the transmission power control which extends the hour of use of a 
battery, 
0002] 

Description of the Prior Art]Usually, a rechargeable battery is used for the power 
supply of wireless radios, and electric power required for circuit operation and the 
electric power for transmitting a radio wave are supplied. Therefore, the 
prolongation of life of a battery with limited duration of service is an important 
problem, therefore the method of controlling transmission power by distance and a 
communication condition with a base station, and controlling useless transmission 
power is expected. 

[0003]As compared with the reference value which defined receiving field intensity 
beforehand, the method which controls transmission power by that comparison result 
as this kind of a transmi ssion-power-control method conventionally for example, It 
is proposed by 3 P , 2-148920 .A (transmission power controller of a portable 
walkie-talkie), and DP ,3-208424, A (cordless telephone system). 
[0004] The method which controls a transmission level according to control lead 
transmitted from a base station is proposed by JP, 2--215238 , A (mobile radio 
apparatus) . 

[0005]on the other hand, a base station is shown in drawing 4 (A) — as — two or 

more small area 20 the transceiver base station 21 which is alike, respectively 

and communicates via radio frequency between wireless radios, [ install and ] The 
composition which carried out two-way communication to the wireless radios 22 in the 
area, and connected between each transceiver base station with the cable (not 
shown), it is shown in drawing 4 (B) — as — the small area 20 — the receiving 
base station 23 which is alike, respectively and receives the transmit information 
from wireless radios, [ install and ] The transmitting base station 31 which 
transmits the receipt information of all the wireless radios 24 in the small area 20 
in the area 30 to wireless radios directly is installed, and there is composition 
which connects and carries out two-way communication with a cable between the 
receiving base station in each area, and a transmi ttina base station. 
0006] 

Problem(s) to be Solved by the InventionjThus , the cordless telephone system 
proposed by the transmission power controller and JP, 3-208424, A of the portable 
walkie-talkie which are proposed by JP, 2-148920, A, In order that all may control 
transmission power by the comparison result as compared with the reference value 
which defined receiving field intensity beforehand, Although it is useful in the 
base station composition shown in drawing 4 (A) with same electric wave course 
transmitted and received between wireless radios and a base station (if the 
receiving electric field level of wireless radios is large) It transmits to a 
receiving base station from wireless radios also with a "large receiving electric 
field level of a base station, and in the base station composition shown in drawing 
4 (B) from which the transmitting and receiving path in which wireless radios carry 
out direct reception from a transmitting base station differs, when transmission 
power is controlled corresponding to a receiving electric field level, there is a 
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danger that a transmi ssioti error will occur, 

[0007]. Although the mobile radio apparatus proposed by J P, 2-215238,. A is useful in any 
base station" composition shown in drawing 4 (A) and (8), it is necessary to equip a 
base station with the protocol control function for the output control of 
transmission power to wireless radios, and there is no flexibility. 
[0008]The purpose of this invention is to provide the transmission power cybernetic 
control system of the wireless radios which control transmission power between a 
base station and wireless radios using the ACK signal or NACK signal usually 
transmitted and received. 
[0009] 

[Means for Solving the Problem] A transmission power cybernetic control system of 
wireless radios of this invention, An ACK signal or a NACK signal returned from a 
base station when data is transmitted to a base station is received, When prescribed 
frequency reception of the; aforementioned ACK signal is carried out in wireless 
radios which resend said data when said NACK signal is received, specified quantity 
descent of the transmission power is carried out, and when said NACK signal is 
received, the specified quantity rise of said transmission power is carried out. 
[0010] An ACK signal or a NACK signal returned from a base station when data is 
transmitted to a base station is received, In wireless radios which resend said data 
when said NACK signal is received. ; a means and; which have a counter which 
calculates reception times of said ACK signal, initialize said counter to; power up, 
and set up a waiting state of said ACK signal or a /NACK signal -- a means and; 
which identify said"ACK signal or a NACK signal, when said ■identification device 
identifies an ACK signal. A means to compare with prescribed frequency which 
supervised a means and the; aforementioned counter adding said counter, and was 
beforehand set to enumerated data of said counter; When iaid collated result is 
below said prescribed frequency, it shifts to a waiting state of said ACK signal or 
a NACK signal, When [ which said counter was initialized at the time more than said 
prescribed frequency, and set up said transmission power beforehand ] specified 
quantity descent is carried out and said identification device identifies said NACK 
signal, it has a transmi s si on- power- control means and; which set up said 
transmission power beforehand promptly and which carry out a specified quantity 
rise. 

[0011] Rise and fall of said transmission power change at a step. 
[0012] 

[Embodiment of the Invention] Next, an embodiment of the invention is described in 
detail with reference to drawings. Drawing 1 is a. flow chart which shows automatic 
control processing of the transmission power of this invention. Drawing 2 is a block 
diagram showing the main composition of the wireless radios of this invention. 
Drawing 3 is a figure showing control transition of the transmission power by the 
automatic control "of this invention, (A) shows the case where the initial value of 
transmission power is larger than an optimum value, and (B) is a figure showing the 
case where it is smaller than an initial value. Drawina 4 shows the composition of a 
base station, (A) shows the distributed constitution of a transceiver base station, 
and (B) is a figure showing receiving base station distribution / transmitting base 
station intensive composition, 

[0013]The wireless radios 10 of this invention comprise; 

The receive section 12 which receives via. the antenna 11, gets over and does 
decoding processing of various data, ACK signal, or NACK signal of a base station as 
shown in drawing 2. 

The transmission section 14 which comprises decryption, the modulator 16 which 
carries out a modulation process, and the amplifier 15 into which transmission power 
is changed in the transmitter 17 which generates transmit frequency, and send data. 
The control section which controls the whole wireless radios, 

[0014] Next, drawing 2 and drawing 3 are collectively referred to to drawing 1, and 
the control management of transmission power is explained. Usually, data is 
transmitted to a block unit from wireless radios to a base station (not shown). The 
ACK signal (at the time of normal reception) or NACK (at time of reception 
abnormality) signal which shows whether the data was received normally is returned 
from a base station to wireless radios in a base station, and wireless radios resend 
data, when a NACK signal is received. 

[0015] If the power supply of the wireless radios 10 is switched on (Step S101 of 
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drawing 1), it will be in an initial state, and the counter of a transmitting power 
control program is initialized, "0" is set up (S102) , and it will be in an ACK 
signal or the state waiting for a NACK signal (S103) . If data is transmitted to a 
base station in this state, an ACK signal or a NACK signal (a reply signal is called 
below) will be returned from a base station. 

[0016] The control section 13 of the wireless radios 10 receives this reply signal 
via the receive section 12, and a reply signal identifies normal reception (ACK) and 
receiving unsuccessful **** request sending (NACK) (S104) , and, in the case of an 
ACK signal, carries out "1" addition of it at a counter (S105) . 
[0017]The control section 13 of the. wireless radios 10 supervises the enumerated 
data of a counter, and compares the number of times m of ACK signal continuous 
reception beforehand set to the enumerated data of the present counter (S106) . For 
example, when it is assumed that it is m= 3, since the enumerated data of the 
counter in Step S105 are "1", they shift to Step 103, and if an ACK signal is 
received again, "1" addition will be carried out again at a counter (S105) . 
[0018] In this way, processing of Steps S104-S106 is repeated until the enumerated 
data m of a counter are set to "3", If the enumerated data of a counter are set to 
ni= 3, a counter will be reset to "0" (S107) , the control signal which directs 
descent of transmission power to the amplifier 15 of the transmission section 14 is 
outputted (S108), it shifts to the ACK/NACK waiting state of Step S103, and the 
reply signal from a base station is waited for arrival. 

[0019] When a NACK signal is identified in Step S104. The control signal which 
directs a rise of transmission power to the amplifier 15 of the transmission section 
14 is promptly outputted with an initial value "0" (S109) , without adding a counter 
(S110), it shifts to the ACK/NACK waiting state of Step S103, and the reply signal 
from a base station is waited for arrival. Make into logic "1" the control signal 
which directs transmission power descent outputted to the amplifier 15, and let the 
control signal which directs a transmission power rise be logic "0." 
[0020]Drawi ng 3 (A) shows level control transition of transmission power when the 
last transmission power is larger than the present optimum value (the minimum 
transmission power at present in which normal reception is possible in a base 
station). Again, three continuation receives an ACK signal, the specified quantity 
and transmission power which were set up beforehand descend, after that, three 
continuation receives an ACK signal again, and the specified quantity and 
transmission power descend, and At the time of ****. It is shown that the optimal 
transmission power at present was obtained, a NACK signal is received in this state 
and it is shown that transmission power carried out the specified quantity rise 
promptly. 

[0021] Drawi ng 3 (8) shows level control transition of transmission power when the 
last transmission power is smaller than the present optimum value (the minimum 
transmission power at present in which normal reception is possible in a base 
station). When the operation which receives a NACK signal once and in which 
transmission power carries out a specified quantity rise promptly by processing of 
Steps S104-S110 of drawing 1 is repeated 3 times, It is shown that the optimal" 
transmission power at present was obtained, after three continuation receiving an 
ACK signal in this state and obtaining the optimal transmission power at present, a 
NACK signal is received once again and it is shown that transmission power carried 
out the specified quantity rise promptly. 

[0022]Thus, when normal reception of the data which transmission power at present 
was enough and transmitted from wireless radios is carried out in a base station, 
When prescribed frequency (for example, 3 times) reception of the ACK signal 
returned from a base station is carried out, wireless radios repeat the operation 
which set up transmission power beforehand and which is lowered the specified 
quantity (one step) every -- the on the way — if it comes out and a NACK signal 

is received once promptly --- transmission power ** ■■■■ by raising a fixed 

quantity, The transmission power of wireless radios at present is obtained, and a 
base station and communication are attained with necessary minimum transmission 
power, therefore life of a [ the hour's of use of a battery ], i.e., a life, can be 
prolonged, 

' 

[Effect of the Invention] As explained above, whenever this invention transmits data 
to a base station by a block unit, When the ACK signal or NACK signal returned from 
a base station is used and continuation prescribed frequency reception of the ACK 
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signal is carried out, transmission power is dropped the specified quantity every, 
Whenever it receives a NACK signal once, transmission power the specified quantity 
every by making it go up, and constituting so that the transmission power of 
wireless radios at present may be set as the minimum transmission power which can 
receive a base station, Since the power consumption of wireless radios can always be 
controlled to the minimum, without spoiling the receiving performance of a base 
station, the life's of a battery life can be prolonged. 

[0G24]The automatic control of the transmission power of wireless radios can be 
carried out without adding special protocol control to the existing system. 



[Translation done.] 
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